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Abstract. In this note, we consider the problem
in Ω, u > 0 in Ω, u| ∂Ω = 0 on a smooth bounded domain Ω in R 2 for p > 1. Let up be a positive solution of the above problem with Morse index less than or equal to m ∈ N. We prove that if up further satisfies the assumption p Ω |∇up| 2 dx = O(1) as p → ∞, then the number of maximum points of up is less than or equal to m for p sufficiently large. If Ω is convex, we also show that a solution of Morse index one satisfying the above assumption has a unique critical point and the level sets are star-shaped for p sufficiently large.
Introduction.
In this note, we consider the problem
where Ω is a smooth bounded domain in R 2 and p > 1. Since the Sobolev embedding
is compact for any p > 1, the existence of at least one solution is easy to obtain. In fact, if we define
then a standard variational method implies that S p is achieved by a positive function
For the least energy solution u p obtained in this way, several studies on the asymptotic behavior have been done in [1, 3, 6, 7] . In particular, in [6, 7] , along a suitable subsequence p → ∞, least energy solution u p is shown to develop a single spiky pattern at an interior point of the domain. More precisely, u p satisfies a uniform L ∞ -norm estimate
for some 0 < C 1 ≤ C 2 < ∞ independent of p, and to "concentrate" at an interior point of the domain, i.e., u
for some x 0 ∈ Ω in the sense of Radon measures. Moreover, the estimate
is proved for least energy solution u p . Recently, for any m ∈ N, a solution sequence {u p } which exhibits the asymptotic behavior
has been constructed in [5] under some topological assumption of the domain.
In the following, we restrict our attention to the solution u p of (1) which satisfies the assumption
Before stating the results in this paper, we recall that the Morse index of a solution u of (1) 
